Distribution and differential regulation of galanin receptor subtypes in rat brain: effects of seizure activity.
Galanin, acting at the GalR1-3 subtypes of galanin receptors, is involved in the regulation of cognition, mood, feeding, seizure activity and pain. The understanding of galanin's effects in molecular and cellular terms has been hampered by the lack of receptor subtype selective ligands and antibodies. Previous in situ hybridization data showed that GalR1 and GalR2 receptors are abundant in the rat brain, while the distribution of GalR3 is contradictory and most studies demonstrated a low expression levels in the rat brain. The distribution of galanin receptor subtypes at protein level is unknown. In the present study, we report the regional distribution of the galanin receptors: GalR1 and non-GalR1 receptors, using a recently synthesized high affinity GalR2/3 selective ligand, galanin (2-11), and galanin (1-29), as competitors, in saturating (125)I-galanin membrane binding assay. We show that paraventricular nucleus (PVN) express predominantly GalR1, whereas areas like the dorsal raphe nucleus (DRN), hippocampus and amygdala express both the GalR1 and non-GalR1 receptors. We speculate that the GalR2/3 binding sites detected by galanin (2-11) binding in our study probably represent mostly GalR2 receptors. In addition, we show regionally specific and subtype specific regulation of galanin receptors. Status epilepticus (SE), known to deplete galanin from axonal projections of locus coeruleus and septum/diagonal band neurons in the hippocampus and to induce galanin expression in a subset of hippocampal cells, down regulates GalR2 receptor mRNA and proteins by 30% without altering the GalR1 receptors.